The authors sought to determine the clinical characteristics and in-hospital survival of women presenting with acute myocardial infarction (AMI) and spontaneous coronary artery dissection (SCAD).
S
pontaneous coronary artery dissection (SCAD) is an infrequent disease that presents as acute coronary syndrome or sudden cardiac death, with a wide clinical spectrum of severity. Since it was first described in 1931 on an autopsy of a young woman with sudden cardiac death (1), the true prevalence of this uncommon entity has been difficult to establish. The incidence of SCAD ranges from 0.07% to 1.1% and is considered predominantly a disease of women (>90% in some cohorts) (2) (3) (4) (5) (6) . There is a paucity of data on the outcomes of SCAD patients, especially in those presenting with acute myocardial infarction (AMI).
Moreover, controversies exist on the optimum management strategies in this patient population, due to the challenges encountered during percutaneous coronary intervention (PCI) and risk of intramural hematoma propagation with angioplasty or stent deployment (7) . Thus, the concrete benefit of PCI for SCAD in the setting of AMI has yet to be established.
The aim of this study was to conduct a populationbased analysis, using the National Inpatient Sample (NIS) database, to determine the prevalence, trends, and in-hospital mortality of women with SCAD in the setting of AMI, and to evaluate the impact of PCI on in-hospital mortality.
METHODS DATA SOURCES. The NIS database is considered the largest all-payer inpatient database in the United
States, including data on more than 7 million patient discharge records each year (8) The data comprise approximately 20% of stratified sample discharges from U.S. hospitals; long-term acute care and rehabilitation hospitals are not included (8) . In 2012, the NIS database was redesigned for more acute representation of national estimates, where the sample records represented a random sample of discharge records from all HCUP participating hospitals rather than a random sample of hospitals from which all discharges were obtained.
The NIS data include a primary (principal) 
COVARIABLES AND COMORBIDITIES DEFINITIONS.
To provide for a robust analysis and to minimize confounders, a large number of covariables were included in the analysis. Most of the included variables were readily supplied by the NIS database including age, sex, race (white, African American, Hispanic, Asian, and other), insurance type, median home income (0 to 25th percentile, 26th to 50th percentile, 51st to 75th percentile, and 76th to 100th percentile), day of admission, hospital bed size (large, medium, small), location (urban, urban teaching, 
AMI and SCAD: A Population-Based Analysis -2 0 1 7 : ---rural), and region (Northeast, Midwest/North Central, South, and West). Other covariables and comorbidities included in the analysis (e.g., hypertension, diabetes, etc.) were either derived from the Elixhauser list of comorbidities supplied by the NIS (10) or manually coded using their specific ICD-9-CM codes.
A list of ICD-9-CM codes for the covariables included in the current analysis is described in the Online To ensure accuracy of our estimates, we conducted a secondary analysis using multivariable backward selection logistic regression with in-hospital mortality being the dependent variable and the previously stated 58 covariates being as independent ones, using 0.05 probability of stepwise entry and 0.1 for removal. We used multiple statistical analyses models to ensure the accuracy of the effect size (12).
To account for hospital cluster effect, multiple hospital variables, for example, hospital size, location, and region, were included in both the propensity score matching and multivariable regression analysis.
To assess the impact of PCI on in-hospital mortality in the SCAD group, a multivariable logistic regression analysis was performed in both NSTEMI and STEMI SCAD patients with in-hospital mortality being the dependent variable and the rest of covariables together with PCI being independent variables.
All statistical analyses were performed by SPSS software (version 23.0, IBM, Armonk, New York) with a 2-sided p value of <0.05 as the cutoff for statistical significance and odds ratio (OR) with 95% confidence interval (CI) as a measure of effect size. A list of all covariables included in the propensity match construction and multivariable regression analyses is described in Online Table 2 . fewer risk factors for coronary artery disease. Table 1 illustrates the incidences of various patients' and hospital characteristics of the women with SCAD and concomitant AMI.
RESULTS

Of
There was a slight increase in the incidence of Table 3 ; as expected, older women had greater comorbidities compared with younger women. Table 2 illustrates the patients' characteristics and in-hospital mortality trends of women with AMI in the setting of SCAD.
PROPENSITY-MATCHED IN-HOSPITAL MORTALITY.
Propensity score matched 7,332 women with SCAD and 14,352 women without SCAD ( Figure 1 ).
Both groups had well-matched patient and hospital characteristics ( Table 1) . The propensity match appeared to be adequately balanced with standard mean differences <10% for all included covariables ( were all associated with a higher incidence of in-hospital mortality in women with SCAD and AMI ( Figure 5 ).
MULTIVARIABLE REGRESSION-ADJUSTED IN-HOSPITAL
MORTALITY. After adjustment, the incidence of in-hospital mortality remained higher in the SCAD patients compared with patients without SCAD (OR adjusted : 2.41, 95% CI: 2.07 to 2.80; p < 0.0001). 
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DISCUSSION
In this large population-based study, the reported prevalence of SCAD in women with AMI undergoing coronary angiography was w1%. Women with SCAD in the setting of AMI had a higher likelihood of inhospital mortality compared with those without SCAD. Additionally, PCI in SCAD patients appeared to be associated with an increased incidence of inhospital mortality compared with conservative management, especially in patients presenting with NSTEMI.
To the best of our knowledge, this study is the largest study to date on women with SCAD in the setting of AMI (6, (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) . The incidence of SCAD in women with AMI in our study population was similar to prior published registries, ranging from 0.2% to Figure 1 .
AMI and SCAD: A Population-Based Analysis Although traditionally considered a rare cause of AMI, SCAD has now been shown to be the underlying etiology in 10% to 24% of myocardial infarctions in women younger than 50 years of age (3, 20, 26) . The average age of SCAD patients in our study was higher than previous reports; however, this finding is not surprising because SCAD had been reported before in elderly patients, with the oldest reported being 84 years of age (22) . It is possible that the incidence of SCAD is underreported in elderly women, because the likelihood of having concomitant atherosclerotic coronary artery disease is higher, and operators may associate the dissection with the atherosclerotic process. Abbreviations as in Figure 1 . SCAD patients commonly present either as NSTEMI or STEMI infarction (27) . The results of the current study question the benefit of PCI in SCAD patients presenting with AMI and suggest that conservative management might be associated with better shortterm survival. The current findings are different from previous reports on women presenting with NSTEMI that showed a benefit of routine invasive strategy (28) , and they concur with prior reports on women with SCAD illustrating that a conservative approach may be preferable (14) because the majority of SCAD lesions heal spontaneously when assessed in follow-up (22) . In an observational study of 134 SCAD patients, the decision of a conservative versus revascularization approach was influenced predominantly by location of the dissection (proximal vs. 
Mahmoud et al. CI ¼ confidence interval; OR ¼ odds ratio; other abbreviations as in Table 1 .
PERSPECTIVES
WHAT IS KNOWN? SCAD is an uncommon cause of AMI in women but more frequently encountered in those <50 years of age. PCI is commonly used to treat women with SCAD; however, there are insufficient data on the short-term outcomes of these patients.
WHAT IS NEW? In women admitted for AMI, the presence of SCAD appears to be an independent predictor of increased in-hospital mortality. The AMI and SCAD: A Population-Based Analysis -2 0 1 7 : ---
